Noise is a ubiquitous feature in natural as well as in urban habitats. The presence of noise can have multiple direct and indirect effects on communication. Noise can directly mask signals leading to reduced detection and recognition. Noise also affects internal physiological processes which can influence attention and decision rules and, thus, indirectly affect communication. Also community effects of noise leading to lower densities or different community composition with respect to copying style or personality will affect communication through different communication distances and different daily behavioural routines. All these direct and indirect effects of noise on communication have been well documented but often are treated separately. This review focusses on some of the indirect effects of noise on animal communication, considering spatial responses, attentional effects and differential effects of noise depending on an animal's characteristics, its personality. It evaluates how noise can indirectly influence communication and, thus, social network structure and processes of sexual and natural selection.
Introduction
Animals, as humans, use their signals to communicate in a broad range of social and environmental contexts. Signals used in different contexts require specific adaptions to be effective under those specific conditions. Besides the function of the signal, external factors act on the evolution of signalling and Indirect effects of noise on animal communication Figure 1 . Effects of noise on signaller and receiver performance. The effects of noise on signallers and receivers are similar but the consequences and appropriate strategies to cope with it differ depending of whether an individual is signalling or attending to signals. This figure is published in colour in the online edition of this journal, which can be accessed via http://booksandjournals.brillonline.com/content/1568539x. information transmission. First, signals degrade in various ways by transmission through the environment (Piercy et al., 1977; Wiley & Richards, 1978 , 1982 and second noise can affect communication by various processes including masking of the signal or distracting signallers and receivers. Noise can also affect behaviour otherwise, such as activity and inter-individual spacing (Figure 1 ). Signal degradation, attenuation and masking noise all will directly affect the information a receiver detects, recognizes and processes. A low signal-to-noise ratio will directly reduce the probability of detection and recognition of a signal, leading to errors in communication (Wiley, 1983 (Wiley, , 1994 (Wiley, , 2006 (Wiley, , 2013 . Both factors, signal degradation and noise, may lead to very different adaptions, but both processes may also interact with each other as the degradation of a signal will be more difficult to assess in the presence of noise (Brumm & Naguib, 2009 ). The various effects of noise are well studied and several reviews, each with a different focus, highlight the multi-level effects of noise on animals (Brumm & Slabbekoorn, 2005; Warren et al., 2006; Barber et al., 2009; Kight & Swaddle, 2011;  
